PUB-NO: JP410099978A 

DoCument -identifier : jp 10099978 a 

TITLE: LASER BEAM MACHINE 



PUBN-DATE: April 21, 1998 



I NVENTOR - I NFORMAT I ON : 
NAME 

TOUJIYOU, KENJIROU 



COUNTRY 



AS S I GNEE - 1 NFORMAT I ON : 
NAME 



COUNTRY 



HITACHI LTD 

HITACHI DEVICE ENG CO LTD 

APPL-NO: JP08256951 
APPL-DATE: September 27, 1996 



INT-CL (IPC) : B23 K 26/00; B23 K 26/14; G02 F 1/ 1333 
ABSTRACT : 

PROBLEM TO BE SOLVED: To completely avoid adhesion of foreign matters generated during 
the working to a surface of a base plate. 

SOLUTION: In a laser beam machine in which the manufacture number is engraved on a base 
plate installed in a part of the manufacturing process to manufacture a prescribed 
product by performing various kinds of film formation and patterning on the base plate 
through a series of working processes by a plurality of machines, the laser beam 
machine is provided with a machining table 7 which is moved in two directions parallel 
to the plane of a base plate 4 loaded thereon, and positions the engraving region where 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the laser-processing equipment for stamping a serial 
number etc. on insulating substrates, such as a glass plate which starts laser-processing equipment, especially constitutes a liquid 
crystal display panel. n 
[0002] 

[Description of the Prior Art] The liquid crystal display is used in recent years as the so-called panel type display unit which 
displays various kinds of pictures. The electrochromatic display display which made full color image display possible especially 
has spread widely. 3 

[0003] This electrochromatic display display forms two or more transparent electrodes to which at least one side pinches liquid 
crystal and intersects each of the insulating substrate of two sheets mutually between the transparent insulating substrates of two 
sheets. Liquid crystal is pinched between the simple matrix type which forms a pixel on the intersection of these transparent 
electrodes, and the insulating substrate (TFT substrate) of another side which while formed the light filter and formed many 
switching elements, such as an insulating substrate (light-filter substrate : CF substrate) and TFT. The active matrix liquid crystal 
display which constitutes a pixel from an above-mentioned switching element is known. 

[0004] As what indicated the conventional technology of a liquid crystal display, JP,51-13666,B and JP,63-309921 A can be 
mentioned, for example. 

[0005] In addition, since it is common as the above-mentioned insulating substrate to use a glass substrate, although an insulating 
substrate is hereafter explained as a glass substrate, the same is said of insulating substrates other than a glass substrate 
[0006] In the manufacturing process of this kind of liquid crystal display, multi-form production can be efficiently manufactured 
with a common production lme with stamping the serial number according to the form of the equipment to manufacture on a glass 
substrate. b 

[0007] Drawing 4 is explanatory drawing of the outline manufacturing process by the side of the light-filter substrate for 
explaining manufacture of a liquid crystal display. 

[0008] First, the glass substrate for light-filter substrates is carried in to a line, washes this, and defecates the front face of the 
glass substrate concerned (process A). The charge of an admixture of the black (matrix BM) film material and sensitive material 
which are the shading film of a light filter is applied to this glass substrate, and it dries (process B) and exposes through the 
exposure mask which has the pattern of a black matrix (process C). At this time, it also has the pattern of form information in the 
part outside the effective field of an exposure mask. 

[0009] This is developed after mask exposure, it dries and a black matrix is formed (process D). At this time, form information is 
simultaneously formed m a black matrix film at the time of exposure. The above-mentioned form information is the kind (a simple 
matrix type, TFT type) of liquid crystal panel, size, etc. 

[0010] Then, the serial number according to the above-mentioned form information is stamped on the position outside the 
effective field of a glass substrate by the laser beam etc. (process E). 

[001 1] The glass substrate on which the serial number was stamped is passed to the light-filter formation process which forms the 
light filter of each color one by one, and the light filter of two or more colors (generally red, green, three blue colors) divided by 
the black matrix is formed (process F). 

[0012] This light-filter substrate is stuck with the TFT substrate manufactured separately (process G), liquid crystal is poured in 
and closed in both gap, and a liquid crystal panel is constituted (process H). The module united with this liquid crystal panel 
combining optical members, such as a polarizing plate and a prism board, the drive circuit board, a back light and other 
shaped 7 C0mp0siti0n members is obta ined (process I), a module should pass the last outgoing inspection (process J) - it is 

[001 3] In addition, it does not pass over the above-mentioned process to an example, but the content of manufacture in each of 
that process is various. 



[001 1] At fee above i n ciiliu md . ukl w muib u stamp pi mess, tin lasei-piucessiug equipment which perlD llils Wri sl antp b y 

irradiation of a laser beam has the processing table on which it stamps by holding to a position the glass substrate transferred from 
the last process. 

[001 5] This processing table is equipped with the pointing device which consists of two or more bearing bars which stood erect 
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so that the glass substrate horizontally earned m by two or more bearing bars which stood erect might be supported on the inferior 
surface of tongue and two or more gage pins which move the periphery concerned to the aforementioned processing table and 
SSSS? S periphery of a substrate, and position the aforementioned substrate to a position 

[0016] The stamp of a serial number irradiates a laser beam to the stamp field established m apart of surrounding black matrix 
formed on the glass substrate, keeps deleting the black matrix layer of the portion concerned, and forms a necessary 
alphanumeric. y 

[0017] Drawing 5 is die plan of the glass substrate explaining an example of the stamp field of a serial number, and as for a 
senal-number stamp field and 8a, the data of a form code or processing conditions of the four panel (A, B, C D) fie d where a 
glass substrate and 4a become a liquid crystal panel (light-filter substrate) in 4, and 8 are viewing areas, such as a form displayed. 

[0018] The serial number corresponding to the serial-number stamp field 8 is stamped because the stamp of a serial number 
controls laser radiation equipment according to forms of viewing-area 8a, such as a fomi displayed on the glass substrate 4 
conveyed from the last process. 

[001 9] Drawing is a ** type view explaining the composition of the conventional laser-processing equipment which performs a 
^-number stamp and for 1, as for the bearing bar to which in a laser beam and 4 a glass substrLlid 5 stood ereiin ST 
black matrix, and 6 stood [ laser radiation equipment and 2a / an objective lens and 3 ] erect on the processing table and 7 a 
kser control unit and 2 are [ a processing table and 8 ] serial-number stamp fields. In addition, a processing table is 'an X-Y table 
which is made to move a glass substrate 4 to a 2-way parallel to the flat surface, and performs positioning of the laser stamp 
position by the laser beam 3, and the serial-number stamp field 8. 

[0020] In this drawing, a glass substrate 4 is laid on two or more bearing bars 6 which were horizontally carried in from the last 

T t T? 011 P10ce f^ toble 7- After an appropriate time, the gage pin which has been arranged at the side and 
which is not illustrated moves toward a glass substrate 4, it pushes in contact with four peripheries of a glass substrate 4 and a 
glass substrate 4 is positioned m the position defined beforehand. ' 
[0021] In this state fihe laser control unit 1 stamps the serial number according to data, such as a forni which controlled laser 

okck ma4xT ^ P ° n 3 Pait ° f WaCk matfiX ° f 3 gkSS SUbStfate 4 ' ° n ^ serial-number stamp field 8 of the 

[0022] Although an alphanumeric necessary by this marking engraving the black matrix 5 by the laser beam, and making a 
glass-substrate side expose is formed baked smoke, dust (henceforth dust etc.), etc. of black matrix material are generated as 
processing was ein this case. If (his dust etc. is left, on the front face of a glass substrate 4, it will become a foreiL matter will 
remain, and will become the cause of degrading the property of a liquid crystal display 

[0023] With conventional laser-processing equipment, the dust which installed the suction duct 9 and was generated near the 
processing side (stamp field) of a glass substrate 4 was sucked out, this was discharged out of equipment with the exhaust 10 and 
required damage elimination processing has been performed 
[0024] 

E^ b jT (S ! t0 bC S ? V u d 5? the ^f on ^ There was a P r °Wem become the cause of degrading the performance of a liquid 
crystal display in_which of installed the suction duct near the processing side of a substrate (glass substrate), and the dust which 
soared by processing since ,t was only sucking up and discharging the dust generated by stamp work was not removed 
completely, but the part might adhere as a foreign matter on the surface of the glass substrate with the above-mentioned 
conventional technology, and this became a product. 

2 2 i?,ft' SUCh a Pr° b 3 em .P roduces not on] y ** substrate for liquid crystal display panels but the same substrate 
which dislikes adhesion of the foreign matter generated in the case of processing. 

[0026] The purpose of this invention cancels the trouble of the above-mentioned conventional technology, and is to offer the 
laser-processing equipment which avoided completely that the foreign matter generated at the time of processing adhered to the 
[0027] an ° US substrates - such 3)5 a 8 lass substrate which is a candidate for processing. 

[Means for Solving the Problem] The above-mentioned purpose is attained by having attracted this and having carried out as the 

f rem ° Ve , at I r? tlm , C k bl ° WS ^ ^ dUSt Which installs ^ suction duct which attra «s a fluid to an opposite 
frornT™, T u T, ? sencbn g- ou t equipment, and is generated in processing about the processing field concerned 
from a processmg field while forming the fluid sending-out equipment which injects fluids, such as air, in the front face of the 
P nmlf^ g , nei S hbonn g countr y of insulating substrates, such as a glass substrate for processing 

SSti ^ mVen ?° n , 3CCOr ? ing t0 Cl3im 1 " SCt t0 laser -P roces sing equipment which stamps a serial number on 
nSSSf v ? f u P ° f manufactunn g P roce ss which performs various kinds of membrane formation processings and 
patterning to a substrate by passmg through a series of processing processes by two or more finishing machines and 

3 PTOdUCt , ThC P focessin S table which Positions the stamp field winch moves to a 2-way parallel to 

*n-esooS n r5,t e f "J? T u & ^ ^ radM ° n eC * ui P ment which stam P s *» serial number 

H 1 P g . - aid SUbStratC 0n ^ above - ment ioned stamp field, The fluid sending-out equipment which has 

,11 Ttl W lu mJ I n " lJ lU Uie abuw -'™^ed stamp held ol the substrate laid m the processmg table, It has the 

^ T. d T ^ 3ttraCtS ^ fluid ° f ab ove-mentioned stamp field, and is characterized by removmg 
^2K h , above-mentioned stamp field by processing of the above-mentioned laser radiation equipment. 
[0029] It is prevented that the dust generated by processmg by performing simultaneously jet and its suction of the fluid to a 
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laser-processing field adheres as a foreign matter on the surface of a substrate by this composition. 

[0030] Moreover, the 2nd invention according to claim 2 is set to the laser-processing equipment which stamps a serial number 
on the substrate installed in a part of manufacturing process which performs various kinds of membrane formation processings 
and patterning to a substrate by passing through a series of processing processes by two or more finishing machines and 
manufactures a predetermined product. The processing table which positions the stamp field which moves to a 2-way parallel to 
the flat surface of the laid substrate, and stamps a serial number, The laser radiation equipment which stamps the serial number 
corresponding to the form of the laid substrate on the above-mentioned stamp field, While having the aperture which it installs 
aperture ] between the aforementioned laser radiation equipment and the aforementioned substrate, and makes the 
aforementioned stamp field pass the laser beam from the aforementioned laser radiation equipment Protection- against-dust 
covering equipped with the blow nozzle which injects the fluid from fluid sending-out equipment, and the suction duct which 
attracts the fluid of the aforementioned stamp field with the exhaust is formed in the aforementioned stamp field, and it is 
characterized by removing the foreign matter generated to the above-mentioned stamp field by processing of the above-mentioned 
laser radiation equipment. 

[003 1] Since it is carried out in the limited space where the stamp field was intercepted with circumference atmosphere with 
protection-against-dust covering by this composition, and suction of a suction duct was divided with protection- against-dust 
covering by it, the dust produced by processing is exhausted effectively and does not adhere as a foreign matter on the surface of a 
substrate. 

[0032] In addition, the blow nozzle and suction duct in each above-mentioned invention can be made not only into one piece but 
into two pieces or more than it, and the suction duct in the 1 st invention can also be used also [ covering / protection-against-dust 
/2nd], 
[0033] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail with reference to an 
example. 

[0034] For the bearing bar to which in a laser beam and 4 a glass substrate and 5 stood erect in the black matrix, and 6 stood 
laser radiation equipment and 2a / an objective lens and 3 ] erect on the processing table, and 7, as for a serial-number stamp 
field and 9, a processing table and 8 are [ 1 / a laser control unit and 2 / a suction duct and 1 0 ] the exhausts like [ drawing 1 is a 

***** ^ explaining the composition of one example of the laser-processing equipment by this invention and ] 
Moreover, 1 1 is fluid sending-out equipment and 1 2 is a blow nozzle. 

[0035] In this drawing, two or more bearing bars 6 stand erect in the glass-substrate installation field of the processing table 7 
which is an X-Y table whose movement to a 2-way parallel to the flat surface of the glass substrate 4 which is a candidate for 
processing was enabled. 

[0036] The black matrix 5 is formed in the front face in the last process, a glass substrate 4 makes this black matrix forming face 
the upper part, and a glass substrate 4 is carried in on the processing table 7 . 

[0037] A glass substrate 4 is laid on a bearing bar 6, tunes a processing table finely with the pointing device which is not 
illustrated, and the serial-number stamp field 8 makes it in agreement with the irradiation position of a laser beam 
[0038] Where positioning with the irradiation position of a laser beam 3 and the serial-number stamp field 8 is made the laser 
control umt 1 gives serial-number information to laser radiation equipment 2 based on the form of the glass substrate concerned 
etc., a laser beam 3 is irradiated to a stamp field, and the stamp of a serial number is performed. 

[0039] While fluid sending-out equipment 1 1 sends out pressure air to the blow nozzle 12 at this time and making pressure air 

blow off near the stamp field, the exhaust 10 attracts the air near the stamp field concerned by the suction duct 9. 

[0040] thereby, the dust generated in stamp work is removed by the exhaust 1 0, without adhering to the front face of a substrate 4 

results in the damage elimination equipment which looks like [ ** ] and is not illustrated, and is 

damage-elimination--ization-processed 

[0041] According to this example, it is prevented that the dust accompanying the stamp of a serial number adheres to a glass 
substrate, and it can manufacture a quality liquid crystal panel. 

[0042] Drawing 2 is a ****** type view explaining the composition of other examples of the laser-processing equipment by this 
invention, and, in an entrance window and 1 3b, the same sign as an outgoing radiation aperture and drawing 1 corresponds [13/ 
protection-against-dust covering and 1 3 a ] to the same portion. 

[0043] In this example, it is the same composition as drawing 1 except for the point which has arranged the 
protection-against-dust covering 13 between laser radiation equipment 2 and a glass substrate 4. 

[0044] The protection-against-dust covering 13 is installed between laser radiation equipment 2 and a glass substrate 4 Have 
entrance window 1 3a mto which the laser beam 3 from laser radiation equipment 2 is made to input, and outgoing radiation 
aperture 13b which irradiates the laser quantity 3 at a glass substrate 4, and the surroundings of the stamp field concerned are 
covered. It has the suction duct 9 which connects with the blow nozzle 1 2 and the exhaust which inject the airstream from fluid 
sending-out equipment 1 1 to the part, and attracts the air of a stamp field with dust etc. 

[0045] In this example, similarly, a gl ass substrate 4 is laid on a bearing bar 6, tunes a processing table finely with the pointing 

dune which 15 not illustrated, and llie aeilal-li u mb ef starnp fie l d 8 makes it in agreement with the irradiation position oi a laser 

beam. 

[0046] Where positioning with the irradiation position of a laser beam 3 and the serial-number stamp field 8 is made the laser 
control unit 1 gives serial-number information to laser radiation equipment 2 based on the form of the glass substrate concerned 
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etc., a laser beam 3 is irradiated to a stamp field, and the stamp of a serial number is performed. 

[0047] While sending out pressure air to the blow nozzle 12 attached in the protection-against-dust covering 13 at this time and 

making pressure air blow off near the stamp field in the protection-against-dust covering 13 concerned, as for fluid sending-out 

equipment 1 1 , the exhaust 1 0 attracts the air near the stamp field concerned with dust etc. by the suction duct 9. 

[0048] thereby, the dust generated in stamp work is removed by the exhaust 10, without adhering to the front face of a substrate 4 

results in the damage elimination equipment which looks like [ ** ] and is not illustrated, and is 

damage-elirnination--ization-processed 

[0049] Since jet and its suction of an airstream are performed in the limited space by this example, it is prevented still more 
effectively that the dust accompanying the stamp of a serial number adheres to a glass substrate, and it can manufacture a quality 
liquid crystal panel. 

[0050] In addition, although it performs corresponding to the form data inputted into the laser control unit 1, the stamp of this 
serial number can constitute form data so that automatic reading of the data of viewing areas, such as a form' simultaneously 
formed in the predetermined position of the input by the help or the black matrix 5 of a glass substrate 4, may be carried out and 
the reading data may be inputted into the laser control unit 1 . 

[005 1] Drawing 3 is an expansion perspective diagram explaining the example of composition of the liquid crystal display 
module assembled using the liquid crystal panel with which the serial-number stamp etc. was made and manufactured using the 
laser-processing equipment by this example. In 20, an upper frame and 20a an electrochromatic display panel, and 22a, 22b and 
22c for a display window and 21 A printed circuit board, 23a and 23b - a spacer and 24 - in a shading sheet and 25, lamp 
covering and 28 cut a back light lamp and 27, a transparent material and 26 cut a lower frame and 30 for a middle mould and 29 
and the piece of a lifting and 3 1 are notch holes 

[0052] The printed circuit boards 22a, 22b, and 22c which carried IC for a drive etc. are attached around the electrochromatic 
display panel 21. 

[0053] And the laminating of the transparent material 25 was carried out to the rear face, the back light lamp 26 was installed in 
one of them, and it has prevented that the light of the back light lamp 26 begins to leak to the electrochromatic display panel 21 
side with the lamp covering 27 and the shading sheet 24. 

[0054] Spacers 23a and 23b are inserted between the electrochromatic display panel 21 and the upper frame 20, and the 
electrochromatic display display module unified by inserting and fixing to the notch hole 3 1 which attached the transparent 
material 25, the back light lamp 26, and the electrochromatic display panel 2 1 in the intermediate frame 28, had formed in the 
upper frame 20, and formed the piece 30 of a lifting in the lower frame 29 is assembled. 

[0055] In this way, the assembled liquid crystal display module is used as an image display device of a personal computer, a word 
processor, and other electronic equipment. 

[0056] In addition, although laser processing explained in the above example as what stamps a serial number on the light-filter 
substrate of a liquid crystal panel, this invention cannot be restricted to this, can be applied also like the various processing 
processes of the TFT glass substrate which constitutes the liquid crystal panel concerned, and can be further applied to 
positioning of the insulating substrate in processing of various kinds of electron devices which manufactures not only a liquid 
crystal display but other panel-display element or many forms with a common production line 
[0057] 

[Effect of the Invention] As explained above, in case a serial number is stamped on substrates, such as a glass substrate which is a 
candidate for processing, with laser processing according to this invention, a fluid is made to blow off to the stamp field 
concerned, it can prevent that the dust generated by processing adheres on the surface of a substrate as a foreign matter by having 
considered as the composition which attracts this simultaneously, and the performance degradation resulting from adhesion of a 
foreign matter can be prevented, and a quality liquid crystal display can be manufactured. 



[Translation done.] 
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